Coumarin derivatives have a variety of potent bioactivities, such as warfarin and trioxsalen being used clinically for curing platelet coagulation and leucoderma, respectively. [1] [2] [3] One of the coumarin derivatives, the title compound, (I), 4-ethoxy-2H-chromen-2-one, is considered to play an important role for antimicrobial activity, 4 but the biological properties are still incompletely understood. In this study, an X-ray analysis of (I) was undertaken in order to determine the inherent conformation.
4-Ethoxycoumarin was purchased from Tokyo Chemical Industry Co. Ltd. Plate-like colorless crystals were obtained from a methanol-chloroform mixture solution with a vapor diffusion method at room temperature. A crystal with a size of 0.4 × 0.2 × 0.05 mm was used for diffraction experiments. The crystal and experimental data are given in Table 1 . The structure of (I) was solved by direct methods using the program Sir88, 5 and refined by full-matrix least-squares. Non-hydrogen atoms were refined anisotropically. All of the hydrogen atoms were located in a difference-Fourier map, and refined isotropically. The atomic parameters for the non-hydrogen The crystal structure of 4-ethoxycoumarin, which has antimicrobial activity, has been determined. The molecule has a planar conformation with a deviation of 0.014(2)Å from the best plane, defined by the chromone moiety. The coplanar ethoxy group is connected with a trans conformation. The angles around the C3 atom give the ethoxy group a tilt to the C4 direction. There is a type of intermolecular-hydrogen bond between the O3 atom of the ethoxy group and the hydrogen of the phenyl ring. atoms are listed in Table 2 . All calculations were carried out with the program package teXsan. 6 An ORTEP-3 7 drawing of (I) together with the atomic numbering is shown in Fig. 2 . Selected bond lengths, bond angles and torsion angles are given in Table 3 . The molecule has a planar conformation with a deviation of 0.014(2)Å from the best plane, defined by two six-member rings, which make a dihedral angle of 1.74(5)˚. Electron localization was found at the short C2-C3 bond with a length of 1.345(2)Å. The coplanar ethoxy group has a trans-conformation. The wide-angle of C2-C3-O3 and the narrow-angle of O3-C3-C9 give the ethoxy group a tilt to the C4 direction.
In the crystal structure, the flat chromone moieties are stacked opposed to each other along the c-axis. Between stacked molecules, π-π and CH-π interactions are found [Cg1·Cg2(2 -x, -y, -z) = 3.6280(8)Å, C10-H·Cg2(-x, -y, 1 -z) = 3.648(4)Å and ∠C10-H·Cg2 = 146(2)˚, where Cg1 and Cg2 are the centers of gravity of pyran and phenyl rings, respectively]. The crystal structure is also stabilized by three weak-intermolecular hydrogen-bonds [C7-H·O2 (x + 1/2, 3/2 -y, z) = 3.409(2)Å, ∠C7-H·O2 = 162(2)˚; C10-H·O2 (-x, 1 -y, -z) = 3.569(2)Å, ∠C10-H·O2 = 144(2)˚; and C2-H·O2 (-x, 1 -y, -z) = 3.467(2)Å, ∠C2-H·O2 = 148(2)˚].
There is no significant intermolecular-interaction, which gives the ethoxy group a tilt to the C4 direction, except for the weak intramolecular-interaction [C4-H·O3 = 2.789(2)Å, ∠C4-H·C3 = 100(1)˚]. The tendency of the O3 atom approaching to the hydrogen of phenyl ring is found not in the 4-alkyl coumarin derivatives, but rather in a various types of 4-hydroxy or 4-alkoxy coumarin derivatives from Cambridge Structure Database. 8 Thus, we considerer that the O3 atom accepts the hydrogen of the phenyl ring as a type of intramolecularhydrogen bond. Table 3 Selected bond lengths (Å), bond angles (˚) and torsion angles (˚) Fig. 2 ORTEP-3 drawing representing heavy atoms as 50% probability ellipsoids and H atoms as circles of arbitrary size.
